Chapter 11: Imaging fluorescent mice in vivo using confocal microscopy.
In vivo imaging is the most direct way to uncover the dynamic events that occur during neural development. This approach is especially challenging in developing mammals where technical hurdles related to optical resolution, animal movement, phototoxicity, and postoperative complications need to be addressed. In our work concerning the process of naturally occurring synapse elimination at developing neuromuscular junctions, these technical issues are critical because we need to resolve multiple and very fine single axons that converge on the same synaptic site. In previous studies, we used wide-field microscopy with either intensified or high quantum efficiency cameras. We now have begun to use laser scanning confocal microscopy which improves contrast and resolution but comes with its own challenges. In this chapter, we describe the approaches we have taken to permit both rapid time-lapse (minutes to hours) and long-term time-lapse (days to months) to visualize the synaptic alterations associated with the development and maturation of the neuromuscular system.